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Fill in a(t) and b(t) in (4.38) with the expressions given in (4.40): 

hf LOO ojicosut \ ( c(t)e-*^ot/2 \ _ ( ^(c(t)e-*'^o*/2) \ 
2\^a;iCOsa;t -ojq j\ d{t)e'^°^/^ )~ \ itid{t)e^''^''^) ) 

Dividing h from both sides and multiplying out the matrix on the left: 

1 / a;oc(t)e-^'^o*/2 + cos (a;t)d(t)e*'^o*/2 \ _ . ( |(c(t)e-*^o*/2) \ 

2 cos (a;t)c(i)e-^'^o*/2 - a;od(i)e^'^o*/2 J ~\ |(d(i)e^^o*/2) J 

Taking the derivative of the right side using the product rule: 

1 / UQc{t)e-^°^/'^ + uicos{cot)d{t)e^°*/^ \ - ( e-^'^o*/^ + c(t)(^)(e-^'^o*/2) 

2 i a;i cos {ujt)c{t)e-'^°^/^ - ojQd{t)e^^^/'^ )~\ ^e'^°*/^ + d{t){^){e''^°*l^) 



1 / a;oc(t)e-^'^o*/2 + cos (a;t)d(t)e*'*"'*/2 \ _.( |e-^'^o*/2 \ ( c(t)(=fa)(e-^'^o*/2) 



1 / woc(t)e-^'^o*/2 + wi cos (a;t)d(t)e^^o*/2 \ _ . / |e-^^o*/2 \ / c{t){e-^°^l'^) 

Subtracting the matrix on the far right on both sides: 

l( uji cos {ut)d{t)e'^ot/2 \ _ . / |e-*'^o*/2 \ 
2\uJi cos {ujt)cit)e-'^°^/^ /V f e^"^°*/^ / 

a;icos(a;i) / d(t)e^'^o*/2 \ _ / \ 
2 1^ c(t)e-*^''*/2 ) ~\ ^e^'^o*/2 J 

Now the right side of the equation can be rewritten as a matrix times a 
column vector: 



ioi cos (cut) / d(t)e*'^o*/2 \ _ . / e-^^o*/2 q \ ( ft 
2 \ c(t)e-^'^o*/2 J " ' 0 e^'^o*/2 j 1^ f 

Taking the inverse of the matrix on both sides: 



1 



LOl COS (ut) 



giaiot/2 

0 



0 

-iu!ot/2 



dc 
dt 
dd 

dt 



OJl COS {cjt) 



dd 
dt 



2 



